The purpose of this study was to evaluate the validity of the predicted V02 max from the Astrand-Ryhming nomogram, using the cycle ergometer as the sole exercise mode and following the recommended submaximal test protocol. In addition, two sets of age correction factors were compared for accuracy. Using the Astrand age correction factors, the SEE of the predicted V02 max for the 40 male subjects was .42 L.mini1 or 5.7 ml.kg 1.minf1, (r = .76 and .83, respectively); there was no significant difference between the measured and the predicted means. Although virtually identical SEE and r were found when applying the von Dobeln age correction factors, a significantly lower predicted mean was found (p < .05), which indicated a consistent tendency to underestimate the actual V02 max. These results suggest that the Astrand age correction factors should be used in conjunction with the Astrand-Ryhming nomogram, especially when classifying subjects into various fitness classifications.
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The original Astrand-Ryhming nomogram was computed from the data for 58 subjects who performed submaximal tests on a cycle ergometer and maximal tests on either a cycle ergometer or a treadmill (P.-O. Astrand and Ryhming, 1954) . However, the 144 subjects tested for the modification of the nomogram used only the cycle ergometer for their submaximal and maximal tests. The data from both sets of subjects were combined to form the modified nomogram (I. Astrand, 1960) . The current version of the Astrand-Ryhming nomogram, therefore, was primarily computed using the response to a submaximal cycle ergometer test to predict the V02 max elicited during a maximal ergometer test. At the time of the modification of the nomogram, it was suggested that the cycle ergometer, the treadmill, or the step should be interchangeable for the submaximal test.
In addition, an early study (P.-O. Astrand, 1952) 
Submaximal Test
Each subject was asked to describe his habitual physical activity. Based on this description, a subjective evaluation of his fitness level was made. Initial work loads of 150, 100 and 75 W at 50 pedal revs per min. were used for well-trained, moderately trained, and untrained subjects, respectively. If the heart rates for the fifth and sixth minutes did not differ by more than 5 bpm and if their mean value was between 130 and 170 bpm, the test was stopped. If the mean was less than 130 bpm, the work load was increased and the test continued. If the heart rates differed by more than 5 bpm, the test was continued until this criterion was met (P.-O. Astrand, a).
The predicted V02 max was read from the nomogram (I. Astrand, 1960) (Table 11) , regardless of whether the Astrand or the von Dobeln age correction factors are used. Although there was no statistically significant difference between the mean measured V02 max and the mean prediction based on the Astrand age correction factors, there was a significant difference when using the von Dobeln factors. The reliability coefficient for the maximal test results was .95 (Table 111 ). All reliability coefficients were computed from test-retest results completed within 96 hours.
During the submaximal test, the difference between the heart rates for the fifth and sixth minutes was greater than 5 bpm for 9 of the 40 subjects. Therefore, 23% of the subjects required submaximal tests of more than 6 minutes in order to achieve a submaximal steady state.
DISCUSSION
The mean measured V02 max of 4.08 L.mirn1 or 54.6 ml.kg' .minr is comparable to the data from a study of similar-aged subjects (P.-O. Astrand Although there have been numerous other studies of the validity of predictions made from the AstrandRyhming nomogram, comparison with these earlier results is frequently rendered somewhat difficult due to differences in testing modes or methods. For example, several studies have evaluated the nomogram using maximal treadmill tests either with submaximal treadmill tests (Rowell et al, 1964) , or with submaximal cycle ergometer tests (Jessup et al, 1975; Glassford et al, 1965) . Because the heart rate and V02 responses to submaximal or maximal tests on the treadmill differ from the responses to tests with the cycle ergometer, using the treadmill would be expected to reduce the accuracy of the predicted V02 max.
Of those studies that have used the cycle ergometer for both the maximal and submaximal tests, several have used submaximal tests lasting for a specified time of six minutes or less (von Dobeln, 1. Astrand et al, 1967; Teraslinna, Ismail et al, 1966) . In the present study, 23% of the subjects had not met Astrand's (a) criteria for establishing a submaximal steady state by the sixth minute of their submaximal tests. Glassford et al (1965) , using appropriate testing modes and procedures, reported correlation coefficients of .65 and .63 for predictions in L.miri1 and mI.kg1. min1', respectively. These lower values may in part reflect the lower standard deviations of their measured V02 max, which were only .402 L.mini1 or 4.67 ml.kg1 .min . Bonen et al (1979) suggest that homogeneously distributed data will reduce the magnitude of correlation coefficients; these authors suggest that standard errors of estimate or coefficients of variation are better indicators of relative predictive accuracy.
The results of the present study also indicate that when the subjects are being classified into various fitness categories, (i.e., well-trained, moderately trained, or untrained), the Astrand age correction factors should be used. The statistically significant difference between the mean measured V02 max and the mean predicted value using the von Dobeln age correction factors indicates a consistent tendency to underestimate the actual V02 max. The use of the von Dobeln age correction factors would therefore result in more subjects being assigned to lower categories than would be the case if the V02 max were directly measured. The predictions based on the Astrand age correction factors would not exhibit this tendency.
However, when predicting the V02 max for a given subject, the Astrand and the von Dobeln age correction factors can be used interchangeably because the standard errors of estimate of the resulting predictions are essentially identical.
Improvements in the current version of the AstrandRyhming nomogram may be possible by eliminating the maximal treadmill test data and by avoiding the use of multiple submaximal tests by a given subject in a single day, which was done when the modified version was computed (I. Astrand, 1960) .
